In several machines and mechanisms, we nd couplings with dry friction. These mechanical systems are modelled as multibody systems with unilateral constraints. The description of the system dynamics is structure-varying. Making use of Lagrange multiplier methods the di erential-algebraic equations of the system are transformed into a resolvable mathematical form by means of contact laws in equation form. In the following, we transform the contact laws in equations by the theorem of Mangasarian and use the homotopy method for the solution of the three-dimensional contact problem.
Contact Kinematics
A set of generalized coordinates q 2 IR f is used for the mathematical description of the dynamics of the unconstrained system with f degrees of freedom. In order to take into account additional unilateral constraints, we have to derive some kinematic contact conditions. The possible motion of each body in a multibody system, which is compatible to the kinematic conditions, is restricted by conditions for normal distances g N (1) in the potential contact points. n N and n T are the numbers of the potentially active normal and tangential con- 
Dynamics of Rigid Bodies with Superimposed Unilateral Constraints
Describing the motion of a structure-varying system starts from the di erential equations of motion of the unconstrained system 1]. In a system with additional unilateral constraints, the number of degrees of freedom is variable. of the sliding constraints, the sliding friction forces are taken into account, which are proportional to the normal forces 4]. The f + 2(n N + 2n T ) unknown quantities are the generalized accelerations q, the contact forces in N and T , as well as the relative accelerations g N and g T . Up to now we have only f + n N + 2n T equations. In the next section, the system of equations (1) and (2) will be completed by the missing n N + 2n T contact laws. 
For the tangential contact problem, we use a representation of Coulomb's friction law on the acceleration level 4].
To get complementary conditions, we introduce the friction saturation T 0i = 0i N i ?j T i j, as well as the direction angles ' i and the amounts of the relative accelerations i . With it the friction forces and relative accelerations can be written in the form 
Contact Problem in Mathematical Form
For the contact laws (3) and (6) 
The equations (1), (2), (4) and (7) form the nonlinear system of equations At rst, we pick a starting point a and get the known solution z = a of (a; = 0; z) = z ? a. Then we track the zero curve of with the additional parameter 2 0; 1 . For (a; = 1; z) = F ( z), we get the solution z of our zero-nding problem (8).
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